). Species-specific expression patterns sion correlate with divergent melanin patterns and are of the Drosophila alcohol dehydrogenase (Adh) and glua result of evolution in both cis-and trans-regulation. cose dehydrogenase (Gld) genes were retained in D. These changes were likely necessary for the divergence melanogaster transformants [12-17], indicating that the of pigmentation, but evolutionary changes in other function of cis-regulatory sequences had diverged. Simgenes were also required.
Introduction transgenic mice indicated that divergence of these cisregulatory sequences was responsible for interspecific A major challenge of biology is understanding the gedifferences in gene expression [18] . netic basis of evolutionary change. Genetic analyses of Rapidly evolving melanin patterns in the genus Dromodel organisms have identified a number of "candisophila offer an excellent opportunity to investigate the date" genes that may have contributed to the evolution genetic and molecular bases of phenotypic evolution. of phenotypic differences between species. Mutations Melanin patterns play a major role in important physiological and ecological processes such as thermoregulation, mimicry, camouflage, and mate choice (reviewed Figures 1F and 1I ). This expression matches the pattern and intensity of black melanin in the adult flies flies carrying heterologous yellow genes, we show that interspecific differences in Yellow expression are due to ( Figures 1E and 1H ). Because the yellow gene is required for the production of melanin in all three species [32, evolutionary changes in both cis-regulatory sequences (Figure 2A (Figures 2E-2H) despite of ebony. dramatic changes in Yellow expression (Figures 2A-2D) . However, differences in Yellow expression have evolved Discussion in concert with differences in pigmentation, suggesting that evolutionary changes in Yellow expression interact
Confocal laser intensity was reduced 5-fold in (H)-(J) relative to (E)-(G). Younger Timer protein is shown in green (E, G, H, and J), and older
We have found that expression of the yellow gene, which is required for melanin production, varies among spewith evolutionary changes at other loci to produce species-specific pigmentation. cies with differences in abdominal pigmentation and correlates with the distribution of melanin. 
